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COMPACT, SHARED ROUTE LOOKUP TABLE 
FOR A FIBRE CHANNEL SWITCH 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates, in general, to the 
?eld of ?bre channel switching technology. More particu 
larly, the present invention relates to a route caching scheme 
for a receive port in a ?bre channel sWitch. 

[0002] Fibre Channel is a high performance, serial inter 
connect standard designed for bi-directional, point-to-point 
communications betWeen servers, storage systems, Worksta 
tions, sWitches, and hubs. It offers a variety of bene?ts over 
other link-level protocols, including ef?ciency and high 
performance, scalability, simplicity, ease of use and instal 
lation, and support for popular high level protocols. 

[0003] Fibre channel employs a topology knoWn as a 
“fabric” to establish connections betWeen ports. A fabric is 
a netWork of sWitches for interconnecting a plurality of 
devices Without restriction as to the manner in Which the 
sWitch can be arranged. A fabric can include a mixture of 
point-to-point and arbitrated loop topologies. 

[0004] In Fibre Channel, a channel is established betWeen 
tWo nodes Where the channel’s primary task is to transport 
data from one point to another at high speed With loW 
latency. The Fibre channel sWitch provides ?exible circuit/ 
packet sWitched topology by establishing multiple simulta 
neous point-to-point connections. Because these connec 
tions are managed by the sWitches or “fabric elements” 
rather than the connected end devices or “nodes”, fabric 
traf?c management is greatly simpli?ed from the perspective 
of the device. 

[0005] In a ?bre channel sWitching environment, a module 
Within the sWitching element determines the appropriate 
route for incoming frames based upon a particular destina 
tion ID value (D_ID) located Within the frame header. The 
D_ID identi?es the exit port associated With the incoming 
frame. In most applications, a route lookup table provides 
the translation from the D_ID to the appropriate exit port. 

[0006] In prior approaches, the sWitch dedicates a unique 
route lookup table to each port. Since such route lookup 
tables must necessarily be large to accommodate all the 
possible associations betWeen the incoming frame D_ID’s 
and the corresponding exit ports, this approach requires a 
signi?cant amount of memory. 

SUMMARY OF THE INVENTION 

[0007] The shared route lookup table design of the present 
invention provides a solution to the aforementioned prob 
lem, Which is vastly superior to anything currently available. 
It not only provides a shared location for D_ID and exit port 
combinations, but it does so in an extremely ef?cient manner 
Without requiring any signi?cant design changes and With 
only a relatively straightforWard alteration to existing pro 
cesses for netWorking in a ?bre channel sWitching environ 
ment. 

[0008] Particularly disclosed herein is a method for rout 
ing a data frame through a ?bre channel fabric. The fabric 
has a ?rst sWitch With a plurality of ports. The ports are 
operative for transmitting and receiving the data frame. First 
a central route table is provided that is coupled to each of 
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said plurality of ports. Adata frame is received at a ?rst port. 
The destination information is then extracted from the data 
frame. The destination information is then sent from the ?rst 
port to the central route table. An association from the 
central route table is retrieved having an identi?cation of a 
second port associated With the destination information. 
Finally, the association is sent from the central route table to 
the ?rst port. 

[0009] In another aspect, the present invention provides a 
?bre channel fabric having a plurality of sWitches. Each 
sWitch has a plurality of ports for transmitting and receiving 
data frames. Also provided is a control route table coupled 
to each of the plurality of ?bre channel ports. The control 
route table is operative for providing a single routing table 
to the plurality of ports, Which provides association data. 
The association data is the association betWeen a destination 
identi?cation and a corresponding exit port. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The aforementioned and other features and objects 
of the present invention and the manner of attaining them 
Will become more apparent and the invention itself Will be 
best understood by reference to the folloWing description of 
a preferred embodiment taken in conjunction With the 
accompanying draWings, Wherein: 

[0011] FIG. 1 is a block diagram of a sWitching element, 
Wherein the sWitching element has a shared memory, a 
central route table and a plurality of ?bre channel ports; 

[0012] FIG. 2 is a detailed block diagram illustrating one 
embodiment of an interrelationship betWeen modules of the 
sWitching element, particularly the ?bre channel ports, local 
control route module, shared memory, and QC module; 

[0013] FIG. 2A is a block diagram illustrating a typical 
interface betWeen a ?bre channel port and a local route 
control module; 

[0014] FIG. 3 is a detailed block diagram of a local route 
control module; 

[0015] FIG. 4 is a How chart for a data cache operation; 

[0016] FIG. 4A is a detailed block diagram of the central 
route table; 

[0017] FIG. 4B is a detailed block diagram of the route 
table controller, offset table and random access memory 
table of the central route table; and 

[0018] FIG. 5 is a block diagram of the request exit port 
bus and the exit port response bus. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0019] FIG. 1 shoWs a generaliZed block diagram of a 
?bre channel sWitch for use in a ?bre channel fabric imple 
menting the method and systems of the present invention. In 
one embodiment, the ?bre channel sWitching element 100 of 
FIG. 1 may be implemented on a single application speci?c 
integrated circuit (ASIC). HoWever, there are many imple 
mentations of sWitch 100 not shoWn, such as frame buffer 
memory could be located in each GL_Port in Which case 
shared memory is replicated With a crossbar sWitch. 
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[0020] The ?bre channel fabric associated With switch 100 
is the method for connecting the various N-Ports of the 
devices together. In this Way, the fabric is capable of routing 
?bre channel frames using only the destination identi?cation 
information in the ?bre channel frame header. The destina 
tion identi?cation information identi?es Which N-Port 
receives the frame. 

[0021] Fibre channel sWitch 100 has a plurality of ports for 
receiving and transferring data through the sWitch. In FIG. 
1, the ports are illustrated as GL-ports 130, 135 and 140. In 
one embodiment, sWitch 100 comprises 24 GL_Port mod 
ules. Each GL_Port is coupled to shared memory 120 and 
external optical interface 160. External optical interface 
couples sWitch 100 to the N-Port, NL-Port or E-Port of the 
device coupled to the ?bre channel fabric. Fibre channel 
sWitch 100 is associated With a central route table 110. 
Central route table 110 is operatively coupled to each 
GL-Port associated With ?bre channel sWitch 100 (not 
shoWn in FIG. 1). SWitch 100 also has a system interface 
150. System interface module 150 provides interfaces to the 
poWer supply, fans, temperature sensor, LED’s, and the 
serial interfaces of the optical transceivers. 

[0022] Continuing, ?bre channel sWitch 100 has an 
embedded port 145 in addition to illustrated GL_Ports 130, 
135 and 140. Within the context of the invention, embedded 
port 145 may be used for several functions. First, it may 
provide a system services processor an access point for all 
of the ?bre channel Well-knoWn addresses for both the 
reception and transmission of frames. Secondly, it may 
handle any ?bre channel frame that cannot be delivered to a 
destination for either busy, reject, or timeout conditions. It 
may also be responsible for the generation, modi?cation 
and/or interpretation of all Fibre Channel-Arbitrated Loop 
(FC-AL) initialiZation frames (such as LIFA, LIPA, LIHA, 
and LISA frames) for the GL-Ports operating in fabric loop 
mode. The embedded port interface is slightly different than 
that of an actual GL_Port module. Since the Fibre Channel 
0/1 layers are not required, embedded port 145 does not 
implement the loW-level interface for either primitive sig 
naling or sequences. After the system services processor has 
completed initialiZation of embedded port 145, it enters and 
remains in the ?bre channel active state. 

[0023] Embedded port 145 provides a register set acces 
sible to the system services processor for basic initialiZation 
and loW level control. Once enabled, embedded port 145 is 
responsible for all functions related to the transmission and 
reception of frames to and from shared memory 120. For 
data path consistency Within the folloWing description, the 
direction of ?bre channel frame How is referenced to shared 
memory 120. Thus, a transmit (TX) path actually contains 
paths destined to, or received by, the embedded port from 
shared memory 120 and a receive (RX) path contains frames 
generated or transmitted by embedded port 145. 

[0024] Embedded port 145 creates and consumes buffers 
that contain complete ?bre channel frames. Frames may be 
held in SRAM coupled to embedded port 145. SRAM Will 
typically hold tWo frames, one TX frame received from 
shared memory 120 and one RX frame Waiting to be moved 
into shared memory 120. All other TX frames Waiting to be 
read by embedded port 145 and RX frames previously 
created by embedded port 145 are stored in shared memory 
buffers. In one embodiment, embedded port 145 may be 
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allocated up to 12 shared memory buffers for storage of RX 
frames. Typically, TX frames utiliZe the shared memory 
buffers allocated to the GL-Ports that receive the ?bre 
channel frames. 

[0025] For example, for fast turn-around of Arbitrated 
Loop address initialiZation frames, a TX frame may be 
modi?ed in place in the embedded port SRAM by softWare 
and sent via an RX path Without the need to move the frame. 
One of the shared memory buffers allocated to an embedded 
port may be designated as a protected buffer. The protected 
buffer can be ?lled With an RX frame that is transmitted 
frequently and left intact so that the frame can be sent to an 
exit port Without the time delay of moving the frame from 
the extended port SRAM to the shared memory buffer. 

[0026] An embedded port receiver (RX) is used to transfer 
frames from a system services processor to other ports in the 
sWitch 100. The Receiver module Will be identical to the 
GL_Port RX module described hereinafter. Similarly, an 
embedded port transmitter (TX) is used to transfer frames 
from other ports via shared memory to a system services 
processor. The Transmitter module Will be identical to the 
GL_Port TX module also described hereinafter. An Embed 
ded Port Front End is used to transfer data betWeen the 
Embedded Port SRAM and the TX and RX modules. 

[0027] Shared memory 120 provides buffering and sWitch 
ing for all ?bre channel frames that How through sWitch 100. 
Received frames are Written to shared memory 120 by the 
receiving port then read from shared memory 120 by the 
transmitting port. In one embodiment, shared memory 120 
has 162 total frame locations shared by the GL-Ports 130, 
135 and 140 and embedded port 145. In such an example, 
each port may be allocated as many as 12 buffers, so long as 
the total of 162 buffers is not exceeded. 

[0028] Central Route Control module 110 provides a com 
mon route table for all ports in sWitch 100. Route table 
provides a translation from each possible Destination ID 
(D_ID) value to the appropriate exit port. Additionally, the 
route table provides for hard Zoning, Which is the capability 
for blocking traf?c from certain receive ports to certain 
D_IDs. Each port uses an exit port request and response bus 
to communicate With central route table 110. 

[0029] GL_Ports 130, 135 and 140 transmit and receive 
?bre channel frames to and from the sWitch and to and from 
the ?bre channel fabric. As shoWn in FIG. 1, each GL_Port 
is coupled to an external optical interface 160 that in turn 
couples the port to the fabric and ultimately to the N_Port of 
the destination device. 

[0030] GL_Ports may function as an E_Port, an F_Port or 
an FL_Port, to name a feW. An E_Port is an expansion port 
that serves as a physical interface Within the fabric that is 
used to create multi-sWitch fabrics by attaching another 
sWitches E_Port through an intersWitch link (ISL). An 
F_Port is a fabric port that operates as a physical interface 
Within the fabric that attaches to an N_Port of a destination 
device through a point-to-point link connection. An FL_Port 

is a fabric loop port that contains arbitrated loop functions associated With the FC-AL topology. FC-AL is a 

?bre channel topology Where ports use arbitration to estab 
lish a point-to-point circuit. 

[0031] FIG. 2 illustrates one possible method of connect 
ing GL_Ports 130 and 135, as Well as possible connections 
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between the ports and shared memory 120 and local control 
route module 200. GL_Port 130 has a TX module 230 and 
an RX module 220 for sending and receiving frames. 
GL_Port 135 also has a TX module 235 and RX module 225. 
For example, if GL_Port 130 is the receiving port for a data 
frame and GL_Port 135 is the exit port for the data frame, 
the frame Would ?rst be sent from RX module 220 to shared 
memory 120 and then sent from shared memory 120 to TX 
module 235 as illustrated. 

[0032] Continuing With the illustrated example of FIG. 2, 
RX port module of GL_Port 130 is coupled to TX port 
module of GL_Port 135 through a QC module 205. QC 
Control Module 205 acts as the control interface betWeen the 
TX module 235 and RX module 220. QC Control Module 
205 routes both a request and an acknowledgement signals 
betWeen GL_Ports that serve to transmit exit port informa 
tion and location of the ?bre channel frame in shared 
memory from RX module 220 as Well as return a successful 
frame transmission message from TX module 235. 

[0033] Local route control module (LR) 200 is used by the 
GL_Port RX module to request the exit port for a frame 
based on the frame’s destination ID value (D_ID). As shoWn 
in FIG. 2, a send and receive connection couples RX 
module 220 of GL_Port 130 With LR 200. The connection 
alloWs RX module 220 to request an exit port from the local 
control route module 200 and also for LR 200 to transmit the 
identity of the exit port back to RX module 220. 

[0034] FIG. 2A illustrates the communication betWeen 
GL_Port 130 and local route control module 200 in greater 
detail. TX control module 230 and RX control module 220 
are coupled through ?bre channel front end module 210. 
Fibre channel front end 210 provides the FC-0/1 level 
processing requirements. FE 210 includes all of the charac 
ter level state machines required to support a ?bre channel 
link, including all of the requirements for normal data frame 
processing. FE 210 provides an interface to the system 
services processor for loW level control over the ?bre 
channel link interface. 

[0035] For the processing of frame traffic, FE 210 provides 
independent, symmetrical RX and TX interfaces to carry 
frame data. These paths consist of a data bus and control 
signals that identify the beginning and ending frame delim 
iters. For the RX path, status information about the frame 
including CRC validation, truncated frames and other per 
tinent status is also included as part of the signal. 

[0036] Fibre channel front end 210 continuously monitors 
its receive link for the detection of a start of ?le (SOF) 
delimiter in the ?bre channel frame. When an SOF is 
detected, FE 210 then forWards the frame to the RX module 
220. RX module 220 stores the frame into the next available 
shared memory buffer. RX module 220 uses LR 200 to make 
a destination port routing decision from the header infor 
mation of the received frame. RX module 220 then com 
bines the shared memory buffer number into a ?eld, Which 
may be referred to as a Qentry ?eld, Which is passed to a TX 
module of the destination port through QC Module 205. RX 
module 220 then Waits for the TX module to return the buffer 
number via an AckQEntry ?eld. When RX module 220 
receives the AckQEntry ?eld it indicates to FE 210 that the 
buffer is being consumed. 

[0037] The time that is required for all this processing is 
less than 1 microsecond. For this example it is most likely 
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that RX module 220 is still storing the received frame While 
the TX module is transmitting the same frame, creating a 
cut-through sWitching effect. If the TX did not immediately 
transmit the frame, it is possible that the entire frame has 
been Written into the buffer memory When transmission 
commenced, providing for a store and forWard type of 
sWitching function. 

[0038] The TX logic continuously monitors the bus cou 
pling QC Controller 205 With TX module 230 for QEntries. 
When a QEntry is received, it is placed in TX module 230. 
When FE 210 is able to transmit a neW frame, the queue 
selects a QEntry for processing. The shared memory buffer 
number for the frame to transmit is extracted from the 
QEntry and the TX module initiates a shared memory read 
operation. The frame data is then passed from the shared 
memory 120 to the FE 210. FE 210 transmits the frame. 

[0039] Continuing With FIG. 2A, RX module 220 of port 
130 is coupled to LR module 200 so as to request and receive 
exit port information. In one possible example, RX module 
220 requests the identity of an exit port for a particular frame 
by sending a request over ReqExitPort connection 240 to LR 
200. LR module 200 performs the necessary procedure for 
retrieving the exit port identity based on the transmitted 
D_ID. LR module 200 then transmits the generated exit port 
information to RX module 220 over ExitPort connection 
250. 

[0040] FIGS. 3 and 4 illustrate the operation of local route 
control module 200 in greater detail. Local route control 
module 200 is used by GL_Port RX module 220 to request 
an exit port for a ?bre channel frame based on the frame’s 
destination ID value (D_ID). In the illustrated example, the 
request for an exit port comes in on the ReqExitPort bus 240 
to local route control 200. 

[0041] RX module requests an exit port by providing a 
D_ID from the frame header to local route control module 
200 (step 400). In one embodiment, the D_ID has 24 bits, 
starting With the 0 bit, Which is represented by a designation 
[23:0]. The ?rst operation 320 of local route control module 
200 is to determine if the D_ID identi?es a multicast (MC), 
a broadcast (BC) or a Well knoWn address (step 
410). Multicast and broadcast addresses are directed to a 
MC/BC/WKA table 310 to identify the exit port. Well 
KnoWn Addresses and FC-AL Loop InitialiZation addresses 
alWays result in the Embedded Port being selected as the 
Exit Port. Domain controller identi?er addresses are sent to 
the central route table for exit port lookup unless a bit is set 
and the frame is not a class F frame, in Which case the 
Embedded port is selected as the exit port. 

[0042] If central route table 110 has not yet been initial 
iZed, then all frames are routed to the embedded port. All 
other D_ID values are forWarded to central route table 110. 
HoWever, prior to forWarding a request for an exit port to 
central route table 110, LR 200 performs an operation 330 
to determine Whether an association betWeen the requested 
D_ID and an exit port designation is found in route cache 
300 (step 430). If the D_ID to exit port association is found 
in route cache 300, the exit port is available immediately. 
Route cache 300 improves latency by caching the most 
recent exit port lookups. In one embodiment, the sixteen 
most recent lookups are stored in cache 300. Cache 300 
should be cleared When either the central route table 110 or 
indirect exit port table 350 is modi?ed. 
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[0043] If the D_ID is not located in route cache 300, then 
local route controller 200 performs an operation 340 to send 
the D_ID to a central route table 110. Central route table 110 
retrieves the D_ID to exit port association and returns it to 
local route controller 200. If applicable, the D_ID to exit 
port association is stored in an indirect exit port table 350 
(step 470). As shoWn in step 480, D_ID to exit port asso 
ciation is stored in route cache 300. In the illustrated 
example, D_ID to exit port association is sent to RX module 
over ExitPort bus 250 (step 490). 

[0044] FIG. 4A illustrates central route table 110 in 
greater detail. Central route control module 400 coupled to 
sWitch offset table 410 and random access memory table 420 
operating in combination provides a common route table for 
all ports in a sWitch. Route table 110 provides a translation 
from a destination identi?cation (D_ID) value to the appro 
priate exit port. Additionally, the Route Table provides hard 
Zoning, Which is the capability for blocking traffic from 
certain receive ports to certain D_IDs. Each port uses the 
Exit Port Request and Response busses 300 and 310 to 
communicate With the central route controller 400. 

[0045] In one embodiment, route table 110 uses a tWo 
stage lookup to provide support for a fabric With up to 239 
sWitches and 8192 ports. The ?rst stage is shoWn as sWitch 
offset table 410, Which uses 8 bits from the D_ID as the 
sWitch identi?er to select the offset into the second stage. 
SWitch offset table 410 entry contains the folloWing entries: 
a valid bit V, Which is set to 1 to indicate that the entry is 
valid; the offset into the second stage table, for example 
OFFSET[12:0], Which points to the ?rst entry in the second 
stage table that corresponds to the sWitch identi?ed by this 
entry; the number of ports in the sWitch, N[7:0], Which is 
used for error checking; and the port number of the ?rst port 
on the sWitch, F[3:0]. 

[0046] The second stage is the RAM Table 420, Which 
gets its address from the sWitch port number given by 8 bits 
of the D_ID along With the outputs of the sWitch offset table 
410 in the formula: 

[0049] RAM table 420 contains the lookup table entries 
for every D_ID value. Each lookup table entry contains: a 
valid bit V, Which is set to 1 to indicate that the entry is valid; 
24 Hard Zone Enable bits, RX_PORT_B[23:0], each of 
Which should be set to ‘1’ When the corresponding GL_Port 
is alloWed to access the D_ID; an indirect mapping enable 
bit, INDIRECT, Which causes a third stage of lookup to take 
place in each port’s local route control module, Which alloWs 
multiple ports to use different inter-element links to reach 
the same D_ID; and the exit port identi?er, TX_PORT[4:0], 
Which if the INDIRECT bit is set, TX_PORT[3:0] is used as 
the address for the indirect exit port table in the local route 
controller. 

[0050] FIG. 4B illustrates the interaction among route 
table controller 400, ?rst table 410 and second table 420 in 
greater detail. The request for an exit port identi?cation 
enters route table controller 400 over bus 300. The infor 
mation in the header may take the form: 

[0051] V | RxPort [4:0]| D_ID [23:0] 
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[0052] Where V is the valid bit, RxPort is the identi?cation 
of the receive port requesting an exit port and D_ID is the 
identi?cation of a destination location. 

[0053] In one embodiment, route table controller 400 
strips off bits from the D_ID that identi?es the sWitch. The 
sWitch identi?er is then used to select a sWitch offset value 
from ?rst table 410 to be used in second table 420. In 
practice, the offset value is the number of ports of the 
previous sWitches in table 410 added together. SWitch offset 
value is used to position pointer 430 at the ?rst entry in 
second table 420 that corresponds to the sWitch identi?ed by 
the offset value. 

[0054] The output from sWitch output table 410 is then 
added back to the sWitch port number given by the D_ID to 
generate an index into second table 420, Which is basically 
an address into the second table. Second table 420 uses the 
address to generate a response to the receive port in the 
form: 

[0055] v | RX_Port_B [24;0]| INDIRECT | TX_POrt 
[4:0] 

[0056] Rx_Port_B identi?es a hard Zoning condition. The 
INDIRECT bit indicates Whether the exit port is found in an 
indirect exit port table. Tx_Port is the identi?cation of the 
exit port. The response is sent to route table controller 400 
to be sent to the receive port over bus 310. 

[0057] FIG. 5 illustrates the structure of a request exit port 
bus ring structure. The request exit port bus is used by the 
receive controller of a GL_Port to request an exit port 
number for a given D_ID from the central route controller. 
The request exit port bus is designed to operate in a ring 
structure in Which each module that is attached to the request 
exit port bus pipelines and re-poWers the request exit port 
bus signals before sending them to the next module in the 
ring. The local route control module is used to provide the 
attachment to the request exit port bus for each module. The 
request exit port bus signals are described in Table 1. 

TABLE 1 

Request Exit Port Bus Signal Descriptors 

Signal Bits Description 

xxiyyireqepiv 1 Valid bit. Set to ‘1’ for 1 period 
When xxiyyireqepi" signals are 
valid. A module may insert its 
request for an exit port on the bus 
When it detects that this bit is 
‘0’, indicating an empty time slot. 
Receive Port Number. Indicates 
Which receiver port is requesting an 
exit port. 
Frame destination ID ?eld (DiID). 
Buffer Identi?er. Used to 
guarantee in-order delivery of exit 
port information. 
Odd Parity. A parity error is 
reported as a rare event and the 

request is disgarded. 

xxiyyireqepirxport 5 

xxiyyireqepidiid 24 
xxiyyireqepibid 2 

XXiYYiTe‘lePiP 1 

[0058] FIG. 5 also illustrates the exit port response bus 
ring. The exit port response bus is used by the central route 
controller to return an exit port number to an RX module of 
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a GL_Port. The exit port response bus is designed to operate 
in a ring structure in Which each module that is attached to 
the exit port response bus pipelines and re-poWers the exit 
port response bus signals before sending them to the next 
module in the ring. 

[0059] The central route controller may insert an exit port 
response on the bus in any clock cycle. A local route control 
module Will extract the exit port response from the bus if it 
is addressed to that GL_Port. The local route control module 
is used to provide the attachment to the exit port response 
bus for each module. The exit port response bus signals are 
described in Table 2. 

TABLE 2 

Exit Port Response Bus Signal Descriptors 

Signal Bits Description 

xxiyyiepiv 1 Valid bit. Set to ‘1’ for 1 period 
When all xxiyyiepi" signals are 
valid. Always set to ‘1’ by the 
central route control module. 
Cleared to ‘O’ by the GLiPort, 
addressed by xxiyyiepirxport, that 
receives the exit port information. 
Error Status. 00: OK, 01: Parity Err, 
10: Bad DiID, 11: Zone Blocked. 
Receive Port Number. Indicates 
Which receive port that the exit 
port information is destined for. 
Indirect Lookup Required Bit. When 
set to ‘1’ the Indirect Lookup 
Table, addressed by 
xxiyyiepitxport [3:0], must be used 
for determining the exit port. 
Transmit Port. Identi?es the exit 
port to Which a frame must be sent. 
xxiyyiepitxport [3:0] addressed the 
Indirect Lookup Table When the 
indirect bit is set to ‘1’. 
Buffer Identi?er. Used to 
guarantee in-order delivery of exit 
port information. 
Odd Parity. A parity error is 
reported as a rare event and the 

exit port information is disgarded. 

xxiyyiepierr 2 

xxiyyiepirxport 5 

xxiyyiepiindirect 1 

xxiyyiepitxport 5 

xxiyyiepibid 2 

XXiYYiePiP 1 

[0060] While there have been described above the prin 
ciples of the present invention in conjunction With a speci?c 
embodiment, it is to be clearly understood that the foregoing 
description is made only by Way of example and not as a 
limitation to the scope of the invention. Particularly, it is 
recogniZed that the teachings of the foregoing disclosure 
Will suggest other modi?cations to those persons skilled in 
the relevant art. Such modi?cations may involve other 
features Which are already knoWn per se and Which may be 
used instead of or in addition to features already described 
herein. 

[0061] Although claims have been formulated in this 
application to particular combinations of features, it should 
be understood that the scope of the disclosure herein also 
includes any novel feature or any novel combination of 
features disclosed either explicitly or implicitly or any 
generaliZation or modi?cation thereof Which Would be 
apparent to persons skilled in the relevant art, Whether or not 
such relates to the same invention as presently claimed in 
any claim and Whether or not it mitigates any or all of the 
same technical problems as confronted by the present inven 
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tion. The applicants hereby reserve the right to formulate 
neW claims to such features and/or combinations of such 
features during the prosecution of the present application or 
of any further application derived therefrom. 

What is claimed is: 
1. A method for routing a data frame through a ?bre 

channel fabric, said fabric comprising a ?rst sWitch having 
a plurality of ports, said ports are operative for transmitting 
and receiving said data frame, said method comprising: 

providing a central route table coupled to each of said 
plurality of ports; 

receiving a data frame at a ?rst port; 

extracting the destination information from said data 
frame; 

transmitting said destination information from said ?rst 
port to said central route table; 

retrieving an association from said central route table, said 
association comprising an identi?cation of a second 
port associated With said destination information; and 

transmitting said association from said central route table 
to said ?rst port. 

2. The method of claim 1, further comprising: 

sending a message to said second port from said ?rst port 
indicating transmission of said data frame to said 
second port; and 

transmitting said data frame to said second ?bre channel 
port. 

3. The method of claim 1, Wherein said retrieving step 
further comprises querying a ?rst table for a ?rst index value 
associated With said identi?cation data and querying a 
second table, using the ?rst index value, for the identi?ca 
tion of the second port associated With said identi?cation 
data. 

4. The method of claim 1, Wherein said step of providing 
a central route table further comprises providing a ?rst table 
having one entry for each ?bre channel sWitch in said ?bre 
channel fabric, said ?rst table identifying an offset value and 
a second table having an entry for every destination identi 
?cation, said second table for identifying said exit port on 
said ?bre channel exit sWitch. 

5. The method of claim 4, Wherein said ?rst table is of 
suf?cient siZe to accommodate one entry for each ?bre 
channel sWitch possible in said fabric. 

6. The method of claim 4, Wherein said second table is of 
suf?cient siZe to accommodate all ports in said fabric. 

7. The method of claim 1 further comprising the step of 
providing an indirect exit port table coupled to said central 
route table, Wherein said indirect exit port table alloWs 
multiple ports to use different paths to reach the location 
associated With said destination information. 

8. A method of providing a common route table in a ?bre 
channel sWitch, said sWitch having a plurality of ports 
embodied thereon for transmitting and receiving a data 
frame, said method comprising: 

coupling said common route table to each of said plurality 
of ports; 

receiving a destination identi?cation from a ?rst receive 
port; 
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retrieving the identity of a ?rst exit port from said 
common route table using said destination identi?ca 
tion; and 

sending said identity to said ?rst receive port. 
9. The method of claim 8 Wherein said common route 

table comprises random access memory. 
10. The method of claim 8 Wherein said common route 

table contains associations betWeen a destination identi?ca 
tion and a port, said port operating as a transmitting port for 
said data frame. 

11. The method of claim 8, further comprising the step of 
providing a blocking mechanism for blocking transmission 
of said data frame from said ?rst receive port to a location 
associated With said destination identi?cation. 

12. A ?bre channel fabric comprising: 

a plurality of sWitches each having a plurality of ports 
embodied thereon for transmitting and receiving data 
frames; 

a control route table coupled each of said plurality of ?bre 
channel ports, said control route table operative for 
providing a single routing table to said plurality of ?bre 
channel ports and for providing association data, said 
association data comprising the association betWeen a 
destination identi?cation and a corresponding eXit port. 

13. The ?bre channel fabric of claim 12, further compris 
ing a route control module coupled to one of said ports and 
said control route table, said route control module for 
providing an identity of an eXit port in response to a request 
from said port for said eXit port, said request comprising a 
destination identi?cation. 

14. The ?bre channel fabric of claim 13 further compris 
ing a request eXit port bus coupling said ?bre channel port 
to said route control module for transmitting a request eXit 
port bus signal, Wherein said request eXit port bus operates 
in a ring structure such that each route control module 
re-poWers said eXit port bus signal before transmitting it to 
the neXt route control module in said ring structure. 

15. The ?bre channel sWitching netWork of claim 13 
further comprising an eXit port response bus coupling said 
?bre channel port to said route control module for transmit 
ting a request eXit port response bus signal, Wherein said 
request eXit port response bus operates in a ring structure 
such that each route control module re-poWers said eXit port 
response bus signal before transmitting it to the neXt route 
control module in said ring structure. 
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16. The ?bre channel sWitching netWork of claim 13, 
further comprising an indirect eXit port table coupled to said 
route control module, Wherein said indirect eXit port alloWs 
for multiple ?bre channel ports to use different paths to reach 
the same location associated With said destination identi? 
cation. 

17. The ?bre channel sWitching netWork of claim 12, 
Wherein said control route table further comprises: 

a ?rst table having one entry for each possible ?bre 
channel sWitch in said ?bre channel sWitching netWork, 
said ?rst table identifying a ?bre channel eXit sWitch; 

a second table having an entry for every valid destination 
identi?cation, said second table for identifying said eXit 
port on said ?bre channel eXit sWitch. 

18. Aroute control module for generating an identi?cation 
of a particular eXit port based upon a received destination 
identi?er comprising: 

a ?rst table Which uses a destination identi?cation as the 
sWitch identi?er to select an offset value; 

a second table having an entry for every destination 
identi?cation, said second table for identifying an eXit 
port based on said offset value; and 

a route table controller coupled to said ?rst table and said 
second table, Wherein said controller provides said ?rst 
table With a portion of said destination identi?cation 
and receives said exit port information from said sec 
ond table. 

19. A ?bre channel sWitch comprising: 

a plurality of ports embodied thereon for transmitting and 
receiving data frames; and 

a control route table coupled each of said plurality of ?bre 
channel ports, said control route table operative for 
providing a single routing table to said plurality of ?bre 
channel ports and for providing association data, said 
association data comprising the association betWeen a 
destination identi?cation and a corresponding eXit port. 


